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Figure 3. Types of plastics recovered from digestive
(a) Percentage by shape. (b) Percentage by polymer.
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Organic micropollutants in marine plastics debris from the onen acean and

remote and urban beaches

Hisashi Hirai
Charita Kwan
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P Charles Moore®, Holly Gray ¢, Duane Laursen®, Erik R. Zettle
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Fig. 1. Sampling locations. Closed diamond: open ocean sample; closed circle: remote beach sample; open circle: urban beach sampl
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Fig. 2. Concentrations of organic micropollutants in marine plastic fragments.
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- Industrial products for a variety of uses <\ > DDD Q
including dielectric fluid, heat medium, ROV Q bDE

and lubricants.
-DDT and its metabolites such as

\-Endocrine disrupting chemicals / DDE and DDD
s N~ ‘DDT was used as insecticides
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Accumulation of plastic-derived chemicals in tissues of seabirds ingesting

marine plastics

Kosuke Tanaka®, Hideshige Takada **, Rei Yamashita?, Kaoruko Mizukawa*, Masa-aki Fukuwaka®,

Yutaka Watanuki” pubsacs ofg/est
2073; Faculty of 1000 ience lechnoiogy 2016
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Chemical Pollutants Sorbed to Ingested Microbeads from Personal
Care Products Accumulate in Fish
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[s] Supporting Information
z Physical and chemical effects of ingested plastic debris on short-tailed shearwaters,
Puffinus tenuirostris, in the North Pacific Ocean

ABSTRACT: Qur previous study suggested the transfer of
polybrominated diphenyl ether (PBDE) flame retardants from
ingested plastics to seabirds’ tissues. To understand how the
PBDEs are transferred, we studied leaching from plastics into
digestive fluids. We hypothesized that stomach oil, which is
present in the digestive tract of birds in the order
Procellariiformes, acts as an organic solvent, facilitating the
leaching of hydrophobic chemicals. Pieces of plastic com-
pounded with deca-BDE were soaked in several leaching
solutions. Trace amounts were leached into distilled water,
seawater, and acidic pepsin solution. In contrast, over 20 times
as much material was leached into stomach oil, and over 50
times as much into fish oil (2 major component of stomach oil ). - 0 . ,
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Figure 4 | Liver Histopathology in medaka sampled after 2 months. Micrographs show livers that are glycogen-rich from the control treatment
(a) and glycogen-depleted from the virgin-plastic (b) and the marine-plastic treatment (c). An eosinophilic focus of cellular alteration, a precursor
to a tumor, was observed in one fish from the virgin-plastic treatment (b). The circle highlights eosinophilic (pinkish coloration) hepatocytes,
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